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Abstract  
The demand in construction projects to improve their productivity is increasing. While 
meeting the traditional objectives in project management (time, cost and quality), the 
process of deliverable for construction projects need to be examined and improvised. Lean 
construction is a potential approach to be adopted in the production of Industrialised Building 
System (IBS) components. This paper is presented findings from case study conducted for 
three (3) manufacturers for precast concrete system in Peninsular Malaysia. Value Stream 
Mapping (VSM) was applied in this study to document the process involved in the 
productions of IBS structural components. VSM documentation is helping the authors to 
scrutinize the flow and map the value stream for the production process of IBS components.  
Results shows that there are some room for improvement by adopting lean management in 
order to the increase value for IBS components. Further research need to be conducted to 
develop a structural framework for integrating lean management in the manufacturing of IBS 
components. 
Keywords—productivity, waste minimisation, lean thinking, prefabrication, modular 
1. INTRODUCTION  
The application of prefabrication or Industrialised Building System (IBS) in Malaysia 
is supported by the government due to its advantages in improving the deliverables 
of construction projects. Issues such as limitation of human resources, delay and 
low quality can be eliminated by shifting to IBS application. Construction Industry 
Development Board (CIDB) is a government authority that introduce IBS Score to 
calculate the percentages of IBS usage in Malaysia. The government projects are 
regulated to comply the 70% on IBS minimum score. The regulations is boosting 
the demand of IBS components and contractors are seriously adopting IBS for their 
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construction projects [1]. Since then, the numbers of active local IBS manufacturers 
and suppliers are growing especially for precast concrete system.  
 
 
Figure 2.3: Number of IBS manufacturers and distributors according to the factory’s systems 
implementation [2] 
Statistic shows that there are total of 58 manufacturers working on precast concrete 
systems, 12 on precast concrete (on-site casting), 5 metal frame systems, 26 on 
metal frame (roof trusses), 5 on timber frame systems, 29 on block systems, 23 on 
formwork systems and 26 on innovative systems (CIDB, 2015). Meanwhile, for IBS 
distributors, there is a company working on metal frame system, 2 blockwork 
systems, 4 framework systems and 7 innovative systems distributors respectively.  
The production of precast components on-site is 20.7 % less that off-site (precast 
concrete system). The process which supposed to be executed in the factory is 
shifted to near the construction site. Steel formwork is used for the production on 
IBS components. Main advantages of these approach is reducing transportation 
cost. Oversize components are easily produced at the construction site without the 
transportation and lifting problems. Some forms are just too large to fit on the back 
of a flatbed truck. Conversely, the savings from precast concrete are scaled, 
meaning that for a small structure, in-situ concrete may be cheaper. 
Although prefabrication is becoming popular as an approach to conquer the chronic 
problems in construction, avowedly, it has inherent issues related to inefficiencies 
in its production process. To address these production process related 
inefficiencies, lean construction principles can be applied. It is a potential technique 
to enhance the deliverables of IBS by examining the whole manufacturing process.  
This case study applies Value Stream Mapping (VSM) to document the process 
involved in the productions of IBS structural components. The purpose of VSM 
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documentation is to scrutinize the flow and map the value stream for the production 
process of IBS components. Results from the VSM shows that the implementation 
of kaizen (on-site prefabrication) will allowing logistics, cost and time levels to be 
made at more optimal rate. Systematic framework to apply lean construction in IBS 
application may help construction stakeholders to assess their production standard. 
They can assess each processes and eliminate unnecessary work or resources. 
The optimisation will increase the value of the production in term of quality, time 
and cost. 
2. LEAN PRODUCTION 
Lean production is originally an assembly-line manufacturing methodology 
developed for Toyota and the manufacture of automobiles. It is also known as the 
Toyota Production System (TPS) [3]. Later, the concept of lean is applied in the 
construction industry to improve the project deliverables. The whole process to 
before the project is handing over to the client need to be examined. The flow to 
change the raw materials to end product is evaluated in order to identify any 
unnecessary activities that can be eliminated or reduce the amount of resources 
usage [4].   
Womack and Jones [5] defines lean principles as 1) specify value, 2) identify the 
value stream, 3) focus on flow 4) pull value, and 5) pursue for perfection to gained 
wealth in corporation. All the five principles need to be embedded in the production 
process to improve the value of the end product. The primary goal in lean production 
is to avoid waste of time, money, and equipment [6].  
Production is a flow of materials and information that transform the raw materials to 
the end products that meeting the required specifications [7]. The material is 
processed, inspected, or kept waiting or moving to other section. Proper planning 
is vital to ensure the process can be executed smoothly. The inefficiency of 
conversion activities creates rework and scrap. The lean production implies a duel 
view of the production flow process. It consists of conversion and flow activities. 
Conversion activities representing activities that add value to the material or piece 
of information being transformed into a product denoted by processing. Meanwhile, 
flow activities are activities by which conversion activities are bound together, but 
do not add any value to the product. They are represented by inspection, moving, 
and waiting activities.  
Kaizen is a Japanese term basically meaning change for the good [8]. Its application 
reflects a philosophy that seeks continuous improvement of the whole process 
performance to reduce wastes and any non-added value activity and increase 
process efficiencies. The employees are given the authority and resources to solve 
problems to make improvements [9]. It is the key thrust for maintaining or achieving 
competitive advantage through a well-managed, dynamic change process. On-site 
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prefabrication is one of lean method for process enhancement. On-site 
prefabricated methods involve casting structural building elements at the site before 
erecting to its actual location which provides several advantages over cast in- situ 
construction. These include mass production of units, cost and time reduction and 
improved quality of work [10]. The process enhancement of on-site prefabrication 
can be visualised using VSM.  
2.1 Motivation Factors in Lean Construction  
VSM is one of the lean construction tools used to separated conversion and flow 
activities according to categories, namely value-added and non-value-added cluster 
[11]. The VSM elements are comprising of number of activities performed, total lead 
time for a component production and also total time for all activities performed 
during productions. 
Just in time (JIT) is also one of the most ideal concepts applied by manufacturers. 
JIT is a product of pull system which responding to actual customer demand. The 
production of products was made only when there are requisitions from client. This 
philosophy was adopted to improve the relocation of prefabricated concrete 
components from the fabrication yard, within the fabrication yard and towards the 
construction site. JIT practice able to reduce the constraint in storage area problem 
and occurrence of excessive crowding of the workplace area from happened. The 
application of JIT concept resulting lower inventory of raw materials, less work in 
process, and shorter lead time. It may also reduce the setup time within production 
process [12]. For prefabrication, JIT application ease the relocation of prefabricated 
concrete components from the prefabrication yard to the construction site. The 
concept allowing batching plants to acknowledge on any orders where immediate 
order will be scheduled for delivery as per requested. Besides JIT, five S practice is 
also one of the most practiced technique by manufacturers for standardisation . 
Five S is a practice introduced by Hiroyuki Hirano for a clean, safe, and conducive 
working environment [13]. The initial of five“S” are from the Japanese words namely 
1) Seiri (sort), 2) Seiton (set-in-order), 3) Seiso (shine), 4) Shiketsu (standardise) 
and 5) Shetsuke (sustain). Application of 5S practice creating a clean and 
systematic workplace that contributed to higher productivity. According to Deffense 
and Cachadinha [14], five “S” is defined as one of the guiding principles of lean 
meant to achieve standardisation and stability in the workplace through visual 
management. In prefabrication, the application of 5S practice reducing treasure 
hunts leading productivity improvement and making mechanical and electrical work 
execution easier and faster [15].  
i. Sorting (Seiri)   
Sorting out is a task of removing any unnecessary things from the workplace that is 
not necessary in the current productions. 
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ii. Simplifying (Seiton)    
Simplifying things, labelled and marks necessary items in a designated place. 
Proper arrangement will make things or item easy to find and return and locate 
items to minimise motion waste. 
iii. Sweeping (Seiso)    
Sweeping is essential in keeping the work area clean and free from any hazards. 
Sweeping or cleaning in production line are able to keep appliances clean and in its 
best condition. It will minimise the setup time as every equipment are in ready-to-
be-used the condition. 
iv. Standardising (Seiketsu)   
Standardising is the ways to sustaining the organised work areas. Standardising is 
the method of maintaining the sorted, simplified, and swept condition work areas.  
v. Self-Discipline (Shitsuke) 
Self-discipline representing the commitment from employer and employees obeying 
the 5S practice. 
2.2 IBS Manufacturing Process 
Despite the benefits of off-site construction as any factory production, prefabrication 
relies on extensive use of mechanisation and automation in the manufacturing 
settings [12]. Therefore, any inefficiencies in the production line could lead to other 
type of wastes such as overproduction, waiting time, transportation, over 
processing, inventories, moving, making defective parts and products [16]. 
Furthermore, components prefabrications comprise of demerits, such as high initial 
cost; lack of variety in design; usage of advanced technology; requirement of well-
trained people; need of comprehensive quality control techniques; and, need of 
more efficient testing [12]. 
The majority of works on building sites are still performed manually and not 
improved fully automated to this day. Full mechanisation and automation concepts 
have not yet achieved widespread acceptance among manufacturer [17]. For 
example, in the field of masonry construction, effort in making improvement is by 
signing mechanical cogging equipment to supplement manual labour. Meanwhile in 
concrete construction, the last major improvement was made long ago (about 20-
25 years) by introducing steel formwork systems. Whilst progress in the field of 
material technology has been on-going, with a trend towards high performance 
materials becoming recognisable, the field of material processing has more or less 
stagnated. 
The development and continuing reduction in size of high-performance and robust 
systems, declining prices for electronic and hydraulic components and the 
Sustainable Construction and Building Technology | 2018 
ISBN 978-967-2216-39-1 
6 
 
development of service robots, for example, in space, nuclear and underwater 
technology are providing impetus to continue efforts aimed at automating building 
site processes. In extreme working conditions, easily programmable and 
controllable equipment has achieved very high levels of reliability and accuracy, 
which look promisingly like it could be transferred to building site production. The 
real challenge facing on-site production therefore lies in ensuring a working 
environment and processes that are suited to automation. 
Productions of structural components are more complex compared to non-structural 
components due to larger dimensions’ design and the presence of rebar activities. 
The process of IBS structural components productions involving eleven steps, 
namely, 1) mould selection, 2) mould setting, 3) rebar setting, 4) concreting 5) 
striking formwork, 6) lifting, 7) on-site transportation, 8) panel marking, 9) 
transportation 10) erection 11) installation [1].  
Normally, the setting up activity for the first components productions consuming 
longer time compared to the second and consecutive components as the repetitive 
activities and actions takes place by workforces. According to most IBS 
manufacturers, the initial capital cost is commonly higher for buying special 
machineries, purchasing steel formworks, paying wages of skilled workers for 
installation IBS components, and application of higher technology with higher 
wages of professional labours required [18]. 
According to CIDB module M05 (Project Management) [19], productions stages 
often influenced by the components design itself. For example, the preparation rate 
for bigger structural components consuming longer times due to workmanship. At 
first, for mould selection, manufacturers have two options where 1) manufacturer 
prepare the formwork themselves or 2) order from another vendor. For 
manufacturers who made their own formwork, it involving the high use of 
machineries specially to perform a particular task especially dealing with high lifting 
high loads, cutting steel plates and welding activities. For a faster formwork 
preparation, a custom-build formwork can be made by specialists but mostly with a 
high cost.  
Meanwhile rebar setting is still depending on labour workmanship. For example, a 
batch of structural components production involves minimum usage of two up to 
four labours depends on the components design specifications. On the other hands, 
for rebar setting process, it requires a skilled labour who are experienced in 
installation and assemblage should be present. Usually, a trial rebar cage which 
suit the formwork was produced first. Then, the perfect tied rebars or welded 
reinforced cage was assembled into the mould. Production rate for rebar settings 
for one structural component usually consuming minimum of 5 minutes up to 1440 
minutes (24 hours) depending on the inspection on displacement, distorted, covers, 
corrugated duct and other accessories checked by consultant.  
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Casting process of concrete involving three elements which are concrete mixing, 
concrete supplying, and concrete pacing and compacting [20]. Standard production 
rate of concrete casting normally consuming minimum two and up to ten minutes 
with two to three labours. Production of a column component normally consuming 
longer production rate compared to beam due to the shape factor besides 
depending on the efficiency and speed of work for labours. Curing process for a 
batch of structural components usually takes from 480 minutes (8 hours) up to 1440 
minutes (24 hours) before erection of formwork process can be conducted. 
Striking of formworks usually consuming minimum of five to ten minutes. Meanwhile 
for workmanship, this task requires three to four number of labours where one 
person will be handling the crane while others will open the formwork screws for 
dismantling and assisting lifting process. The components then will be transported 
to the storage yard and panel marking task will be completed before erection and 
installation process takes place. For transportation within local region, the process 
will take approximately half a day However, for a construction sites located far from 
the factory, the transportation process may take up to 1440 minutes (24 hours). 
 
Figure 1: Flow diagrams for general off-site precast IBS structural components productions 
Edited from Azman et al [21] 
3. CASE STUDY 
A case-study approach was selected in this research. The purpose of case study 
method conducted is to symbolize the scenario of lean application in the IBS 
manufacturing field. Selection of company or precasters in Malaysia are made by 
considering the type of project completed. Case studies for this research involving 
three housing projects for Perbadanan Perumahan Rakyat 1Malaysia (PR1MA) as 
the fixed variable. The manipulative variable is the method or productions 
management while the responsive variable will be the manufacturing process 
performance.  
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3.1 Demography of respondents 
Semi-structured interviews were conducted involving seven participants inclusive 
top and middle management of the IBS company registered with the CIDB. They 
are the directors, civil engineer, assistant resident engineer, general manager, 
production managers and sales manager who were well-experienced with IBS 
productions.  
Combination of both semi-structured interviews and on-site observations were used 
for more systematic way of data collection procedure. Semi-structured interviews 
were focused to identify production and map the flows and categorisation of the 
production process activities into value added or non-value-added activities 
mapping. Finally, the VSM will made comparison between method and 
management of different manufacturing process is performed. Further information 
on the interview participants and the samples of case study were presented in Table 
1. 
Table 1: Case studies sample 
Detail Manufacturer A Manufacturer B Manufacturer C 
Type of company Private Private Private 
Project PR1MA residence PR1MA residence PR1MA residence 
Main components 
produced 
IBS structural 
components 
IBS structural 
components 
IBS structural 
components 
Production type On-site prefabrication Off-site manufacturing 
Off-site 
manufacturing 
 
Table 2: Interviewees profiles 
ID Sector Organisation Position Experience 
A1 Private Manufacturer A Director More than 20 years 
A2 Private Manufacturer A Civil engineer More than 10 years 
A3 Private Manufacturer A Assistant resident engineer More than 5 years 
B1 Private Manufacturer B Director More than 20 years 
B2 Private Manufacturer B Manager More than 15 years 
B3 Private Manufacturer B Production manager More than years 15 
C1 Private Manufacturer C Production manager More than 15 years 
C2 Private Manufacturer C Sales manager More than 15 years 
3.2 Application of On-Site Precast System  
The construction of most PR1MA house involving usage of IBS structural 
components such as wall panel (bearing and non-load bearing wall), slab and 
beam. The productions of IBS application can be made using off-site or on-site 
casting.  
Manufacturer A is an IBS company which located in northern part of Malaysia. 
Meanwhile, the PR1MA project managed by manufacturer A. The company is 
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located in Melaka. Due to the location of the fabrication plant towards development 
area exceeded suitable distance (50 km to 100 km) [21], therefore on-site precast 
system was chosen as an alternative.  
The rate or average production for IBS components by this company is 48 units per 
day. The system used by the manufacturer is known as twice casting where the 
same formwork was used for casting concrete two times daily. The formworks were 
supplied from selected IBS companies located in Rawang and Balakong. 
Some of the challenges faced by manufacturers is the late arrival of formworks. The 
late arrival of formworks has slowed down the production process. However, the 
production team are able to catch up the amount of targeted “balance-to-cast” 
components which was interrupted earlier after the arrival of required formworks.  
    
  (a) Mould setting process inclusive oil forming                                         (b) Rebar setting 
Figure 3: The mould and rebar setting implemented in the project IBS yard  
Besides using Kaizen techniques, manufacturers A were also using the just in time 
(JIT) concept where the components will be kept in the storage yard at least to allow 
optimum time for concrete achieving its mature state before demoulding process 
can be done. The component will be in the storage yard for maximum of 1440 
minutes (24 hours). 
                
        (a) Storage yard of precast components                  (b) Transportation of components in 
construction           area 
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(c) The on-site precast system applying five S practice 
Figure 4: The environments for storage yard of precast, transportation, and management of 
components takes place within the construction site 
3.3 Application of Off-Site Precast System  
Manufacturer B factory is located in the state of Pahang. Meanwhile, Manufacturer 
C factory is located in the state of Selangor. Manufacturer C was appointed as 
precaster for a construction project of PR1MA housing located in the state of 
Terengganu. Due to the distance between the factory C and construction area is 
exceeding 100 kilometers, Manufacturer C has taken an initiative to engage with 
Manufacturer B to perform their production of IBS components work at the 
Manufacturer B plant. Hence, by mutual agreement, production work has been 
carried out using factory B facilities. The precast (off-site manufacturing) system 
has been used throughout the engagement of both factories. 
All the precast activities take place in a proper working conditions, better control 
and more consistency. The fabrication is fitted with elements or modules such as 
insulation pipes, cables and basic finishing. 
 
Figure 5: The controlled nature of working for off-site manufacturing 
Sustainable Construction and Building Technology | 2018 
ISBN 978-967-2216-39-1 
11 
 
 
Figure 6: Storage yard for modular and non-modular components in the plant 
Some of the challenges faced by manufacturers is when there happened to be 
changes in design for the structural components. Moreover, massive drawings and 
documents are giving rise as the extension of the late design issues. The late design 
modifications by client’s consequence the dumping of unused or leftover 
components. There most solution is the component will have to be disposed. 
However, the issues are hand able as client will need to pay for the loss. This kind 
of issue will normally give manufacturer a bad reputation, yet, it only happened in a 
small scale. 
4. RESULTS AND DISCUSSION 
Comparing the two production methods shows a pros and cons results especially 
in conversion and flow activities. The difference is significant in the curing and 
transportation process. Curing is categorised as a non-value-added activity due to 
its nature of “waiting”. For off-site manufacturing, curing process will take time from 
1440 minutes (24 hours) to 4320 minutes (72 hours). Meanwhile, on-site 
manufacturing required a curing time of 480 minutes (8 hours) to 720 minutes (12 
hours). According to manufacturers, the varies in curing time are normally 
influenced by the components size, grade of cement used, type of cement used, 
type of admixture used, and, the curing method applied.  
Transportation of components to construction site are generally influenced by the 
weight of components. By specifications, the precast concrete component should 
not exceed 7 tonnes to ensure that a crane can easily erect and transport the 
material on-site. In addition, the length of a volumetric unit should not be exceeding 
12m, which denote the normal vehicle length. In term of height or vertical dimension, 
component should not exceed 4.5m when being loaded on the trailer. More 
complicated, the components could not enter the highway system if they exceed a 
height limitation ranging from 4.8m to 5.1m. This condition is more likely to be 
encountered by off-site manufacturers as they are most likely involved with 
transporting components through highway road medium. 
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4.1 Mapping Productions Process 
Generally, there are total of 9 tasks or processes take place in IBS components 
productions namely, 1) selection of mould, 2) mould setting, 3) rebar setting, 4) 
concreting, 5) striking formwork, 6) lifting, 7) on-site transportation, 8) panel 
marking, 9) erection and installation according to manufacturer’s value definition. 
However, according to customers or clients, other process that is not contribute to 
the final product transformation is non-value-added, because, clients pay for value. 
Table 2: The conversion and flow activities for producing a unit of IBS structural component 
Process Value Flow activities 
Off-site 
manufacturing 
Kaizen (on-site 
manufacturing) 
Average process 
time per 
component 
Average process 
time per 
component 
Mould selection Non-value added but necessary Waiting Varies Varies 
Mould setting Value added Product transformation Varies 3 min 
Rebar setting Value added Product transformation 5 min 5 min 
Inspection Non-value added Inspection 5 min 5 min 
Concreting Value-added Product transformation 2 min - 10 min 2 min - 10 min 
Curing Non-value added Waiting 1440 min  – 4320 min 
480 min – 720 
min 
Striking 
formwork 
Non-value added but 
necessary Waiting 5 min - 10 min 5 min - 10 min 
Inspection Non-value added Inspection 5 min 5 min 
Lifting Non-value added but necessary Waiting 5 min - 10 min 5 min - 10 min 
On-site 
transportation 
Non-value added but 
necessary Moving 5 min - 10 min 5 min - 10 min 
Panel marking Non-value added but necessary Waiting 1 min - 2 min 1 min - 2 min 
Storing Non-value added Waiting Varies Varies 
Transportation 
to assembly Non-value added Moving 
720 min - 1440 
min 5 min - 10 min 
Erection Non-value added Moving Varies Varies 
Installation Value-added Product transformation Varies Varies 
 
4.2 Off-Site Manufacturing State 
There are total of 15 activities in off-site manufacturing procedures. The minimum 
to maximum total time for all activities in producing one unit of structural component 
is 2196 minutes to 8700 minutes respectively. Lead time for both minimum and 
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maximum total time are 2186 minutes and 8675 minutes correspondingly. 
Inspection, curing and transportation marks the most time-consuming activities take 
place in producing a unit of component production.  
 
Figure 7: VSM for off-site prefabrication 
4.3 On-Site Manufacturing State 
There are total of 15 activities in off-site manufacturing procedures. The minimum 
to maximum total time for all activities in producing one unit of structural component 
is 1493 minutes to 7282 minutes respectively. Lead time for both minimum and 
maximum total time are 1483 minutes and 7257 minutes correspondingly. 
Inspection and curing marks as the most time-consuming activities take place in 
producing a unit of component production.  
Sustainable Construction and Building Technology | 2018 
ISBN 978-967-2216-39-1 
14 
 
 
Figure 8:  VSM for on-site prefabrication 
4.4 Comparison for State 
The total time consumption for inspection activity for both nature of production 
marks as very significant. Inspection takes place twice in one complete flow of 
production line, known as pre-concreting inspection and post concreting inspection. 
The detailed inspection processes involving precast production coordinator, 
checked by quantity assurance or quality control, and, verified by civil and structural 
consultant (Table 3).  
Pre-concreting of concrete inspection task comprising of checking on components 
element or point. First, the label of to-be concreted element was checked. The 
checklist in the form was filled in by consultants in term of component type, panel 
marking, serial number and mould number.  
For mould preparation element, the criteria were checked on the dimension 
checking, mould must be in a good condition, application of oil on the mould surface 
is adequate, and cleanliness is important.  
In term of reinforcement inspection, accuracy is essential for the bar size used, 
number and spacing used, bends, laps and anchorage, positions and numbers of 
stater and dowel bars, use of cover, spaces and chairs and lifting hooks. Other 
elements that is being checked is the cast in items, corrugated pipes, opening, 
recesses and chamfers respectively.  
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During concreting, inspections were made on several element such as the concrete 
volume, slump heights, start time and complete time. 
For post-concreting inspection, general goings-over were made on curing agent 
application, positions for the starter bar, position for lifting holes, position of grout 
tubes, position of polyvinyl chloride (PVC), position of anchor, position of casting 
items, and, number of samples occupied for cube and permeability test. 
The hardened concretes were examined for any defect detection in segments. The 
checklist comprises of overall finishing of segment, presence of stain or mark, 
visible of any crack, honeycomb, cold joint, grout loss, alignment keys and other 
related potential defects. 
Inspections were also conducted in storage to ensure the quality control in 
stockyard. Checklists were made on segment stacking and checking the presence 
of any defect on segment. 
Table 3: Detailing of inspection activities for component productions 
Pre-concreting checklists Post concreting inspection 
Activities Checking element/ point Label Type of component 
Serial number 
Mould number 
Panel marking 
Labels 
Type of component General 
inspections 
Segment ID 
Panel marking Curing agent applied 
Serial number Position of starter bar 
Mould number Position of lifting holes and 
cleanliness 
Mould 
preparation 
Dimension checking Position of grout tubes and 
cleanliness 
Condition of mould Position of PVC and cleanliness 
Form oil application Position of anchor and cleanliness 
Cleanliness Position of casting items 
Reinforcement 
Bar size, number and 
spacing 
Sufficient sample taken for cube 
and permeability test 
Bends, laps and anchorage 
Defect of 
segment 
Overall finishing of segment 
Stater and dowel bars Stain or mark 
Cover, spaces and chairs Visible crack 
Lifting hooks Honeycomb 
Other  
Cast in items, corrugated 
pipes 
Spails of concrete 
Opening, recesses and 
chamfers 
Cold joint 
Concrete  
Delivery order (DO) number Grout loss 
Volume Alignment keys 
Slump heights Others  
Start time Quality control 
in stockyard 
Segment stacking 
Completed time Defect on segment 
Verification 
Production 
Verification 
Production 
QA/QC QA/QC 
Consultant Consultant 
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5. CONCLUSION 
The production of IBS components is greatly influenced by several “non-value 
added but necessary” activities, for example, pre and post concreting inspection, 
curing, and transportation. Value mapping provides processes and flows of required 
activities in the production of IBS components. Lean management and tools 
application assists manufacturers in providing better planning and coordination in 
the production, transportation and installation of IBS components. Different 
manufacturers experiencing different management styles in delivering values, cycle 
time and lead time for customers. This research provides basis in determining 
unnecessary activities which can be eliminated in order to improve value in the 
manufacturing process. It is confirmed that lean management can increase the 
value in the production of IBS components in Malaysia. 
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